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CHAIN TENSIONER 



BACKGROUND OF THE INVENITON 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] The present application claims priority under 35 USC 119 to Japanese 
Patent Application Nos. 2002-266035 filed on September 11, 2002 the entire 
contents thereof are hereby incorporated by reference. 

Field of the Invention 
[0002] The present invention relates to the improvement of a chain tensioner 
provided with a tensioner arm rockably supported by fixed structure and slidably 
engaged with the outside on the loose side of a transmission chain without an end 
coupling a driving sprocket and a driven sprocket and a tensioner lifter supported 
by fixed structure for pressing the tensioner arm upon the side of the transmission 
chain. 

Description of Background Art 
[0003] Such a chain tensioner is already known as disclosed in Japanese 
published examined patent application No. Sho63-29963, for example. 
[0004] In a conventional type chain tensioner, a tensioner lifter directly presses 
the back of a tensioner arm. To facilitate the absorption of the oscillation of a 
transmission chain, it is desirable that the flexibility of the tensioner arm is 
enhanced and its oscillation absorption function is enhanced. However, in the 
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conventional type of tensioner lifter is directly oscillated by the tensioner arm, a 
load of the tensioner lifter is increased and the follow-up of the tensioner lifter for 
the transmission chain may be deteriorated. 

SUMMARY AND OBJECTS OF THE INVENTION 
[0005] The present invention is made in view of such a situation. It is an object 
of the present invention to provide a chain tensioner in which a load of a tensioner 
lifter is reduced, enhancing the oscillation absorption function of the tensioner 
lifter and the follow-up of the tensioner lifter for a transmission chain so that it 
may be satisfactorily maintained. 

[0006] To achieve this object, the present invention is based upon a chain 
tensioner provided with a tensioner arm rockably supported by fixed structure and 
slidably engaged with the outside on the loose side of a transmission chain without 
an end coupling a driving sprocket and a driven sprocket and a tensioner lifter 
supported by the fixed structure for pressing the tensioner arm upon the side of the 
transmission chain. A control arm is rockably supported by the fixed structure for 
transmitting the pressure of the tensioner lifter to the tensioner arm that is inserted 
between the tensioner arm and the tensioner lifter. 

[0007] The fixed structure corresponds to an engine body Ea in embodiments 
described later of the invention. 

[0008] According to the first embodiment, the oscillation of the transmission 
chain can be absorbed by applying suitable flexibility to the tensioner arm. In 
addition, as the control arm is inserted between the tensioner arm and the tensioner 
lifter, the repulsion of the transmission chain for the tensioner arm is transmitted to 
the tensioner lifter after the repulsion is buffered by the suitable flexibility of the 
control arm and a load of the tensioner lifter can be reduced. Therefore, the 
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follow-up of the transmission chain by the tensioner lifter can be satisfactorily 
performed, securing the desired useful life of the tensioner lifter. 
[0009] In addition to the first embodiment, the present invention provides that 
a point of the application of the pressure of the tensioner lifter upon the control 
arm is set to the middle of the center of the oscillation of the control arm and a 
point at which the control arm presses the tensioner arm. 

[00010] According to the second embodiment, the tensioner arm can be greatly 
moved via the control arm at a relatively small stroke of a lifter rod of the 
tensioner lifter owing to the arm ratio of the control arm. As a result, the follow-up 
of the transmission chain by the tensioner lifter is further enhanced. In addition, 
the repulsion of the transmission chain is not only directly transmitted to the 
tensioner lifter but the useful life of the tensioner lifter can be extended. 
[00011] Further, in addition to the first or second embodiments, the present 
invention includes a pressing part for pressing the outside of the transmission 
chain so that the pressing part can be slid that is provided to the control arm 
between the end of the tensioner arm and the sprocket in the vicinity of the end. 
[00012] The pressing part corresponds to an auxiliary shoe 28 in an embodiment 
described later of the invention. 

[00013] According to the third embodiment, the contact ratio of the 
transmission chain and the driving or driven sprocket in the vicinity of the end of 
the tensioner arm is enhanced and the present invention can contribute to the 
enhancement of chain transmission efficiency. 

[00014] Further scope of applicability of the present invention will become 
apparent from the detailed description given hereinafter. However, it should be 
understood that the detailed description and specific examples, while indicating 
preferred embodiments of the invention, are given by way of illustration only, 
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since various changes and modifications within the spirit and scope of the 
invention will become apparent to those skilled in the art from this detailed 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00015] The present invention will become more fully understood from the 
detailed description given hereinbelow and the accompanying drawings which are 
given by way of illustration only, and thus are not limitative of the present 
invention, and wherein: 

[00016] Fig. 1 is a side view showing a timing transmission gear for a valve 

gear of an engine provided with a chain tensioner according to the invention; 

[00017] Fig. 2 is a plan showing a tensioner arm of the chain tensioner; 

[00018] Fig. 3 is a side view showing the tensioner arm; 

[00019] Fig. 4 is a sectional view viewed along a line 4-4 in Fig. 3; 

[00020] Fig. 5 is a sectional view viewed along a line 5-5 in Fig. 3; 

[00021] Fig. 6 is a sectional view viewed along a line 6-6 in Fig. 3; 

[00022] Fig. 7 is a sectional view viewed along a line 7-7 in Fig. 3; 

[00023] Fig. 8 is a plan showing a tensioner arm body in the tensioner arm; 

[00024] Fig. 9 is a side view showing the tensioner arm body; and 

[00025] Fig. 10 shows another embodiment of the invention and corresponds to 

Fig. 8. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[00026] Suitable embodiments of the invention shown in the drawings will be 
described below. 

[00027] First, as shown in Fig. 1, an engine E for a motorcycle is arranged in a 
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state in which the head is inclined in front of a vehicle. The body Ea of the 
engine E is composed of a crankcase 1, a cylinder block 2 and a cylinder head 3, a 
crankshaft 4 is supported by the crankcase 1, a camshaft for intake air 5 and a 
camshaft for exhaust 6 are supported by the cylinder head 3, and the crankshaft 4, 
the camshaft for intake air 5 and the camshaft for exhaust 6 are coupled by a 
timing transmission gear 10. 

[00028] The timing transmission gear 10 is composed of a driving sprocket 11 
fixed to the crankshaft 4, first and second driven sprockets 12, 13, respectively, are 
fixed to the camshaft for intake air 5. The camshaft for exhaust 6 and a 
transmission chain 14, without an end wound on the driving sprocket 11, is fixed 
to the first and second driven sprockets 12, 13. The first and second driven 
sprockets 12, 13 both have double teeth corresponding to the number of the teeth 
of the driving sprocket 1 1 and are driven in a direction shown by an arrow A at a 
half reduction ratio from the driving sprocket 1 1 . 

[00029] On the loose side of the transmission chain 14, a chain tensioner 15 
according to the invention for applying fixed tension to it is arranged. 
[00030] The chain tensioner 15 is composed of a tensioner arm 16, a control 
arm 17 and a tensioner lifter 18. 

[00031] As shown in Figs. 1 to 7, the tensioner arm 16 is composed of a band 
tensioner arm body 22 rockably supported in the vicinity of the driving sprocket 
11 via a first pivot 20 by the cylinder block 2. The tensioner arm 16 is made of a 
spring steel plate curved toward the outside of the loose side of the transmission 
chain 14 and a flexible tensioner shoe 23 made of flexible synthetic resin that 
covers the front of the tensioner arm body 22 and is slidingly engaged with the 
outside of the loose side of the transmission chain 14. As a whole, suitable 
flexibility that can absorb the oscillation of the transmission chain 14 is applied. 
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The tensioner arm body 22 and the tensioner shoe 23 are respectively provided 
with a boss 22a and a boss 23a supported via a collar 24 by the first pivot 20 at 
each end. A chain guide groove 23b is provided to which the loose side of the 
transmission chain 14 is fitted so that the loose side that can be slid is formed on 
the front of the tensioner shoe 23 and at the back of the tensioner shoe. Plural 
holding claws 23c are formed for holding the tensioner arm body 22 lapped over 
the tensioner shoe. 

[00032] As shown in Figs. 8 and 9, an arc-shaped cut-out 25 is formed in the 
middle from the first pivot 20 to a point N pressed by the control arm 1 7 on both 
sides of the tensioner arm body 22. Thereby, the width in the middle of the 
tensioner arm body 22 is set so that it is smaller than the width at both ends of the 
arm body 22. 

[00033] As shown in Fig. 1 again, the control arm 17 is made of a spring steel 
plate like the tensioner arm body 22 and is supported in the vicinity of the first 
driven sprocket 12 via a second pivot 21 by the cylinder head 3 so that the control 
arm can be oscillated with the oscillated end being engaged with the back on the 
side of the oscillated end of the tensioner arm body 22. A pressure plate 27 is 
bonded to the back in the middle of the control arm 17 via cushion material 26 
such as rubber and the tensioner lifter 18 for pressing the pressure plate 27 on the 
side of the tensioner arm 16 is attached to the cylinder head 3. 
[00034] A point P of the application of the pressure of the tensioner lifter 18 
upon the control arm 1 7 is set in the middle of the center O of the second pivot 2 1 
which is the center of the oscillation of the control arm 17 and the pressure point N 
of the control arm 17 upon the tensioner arm 16. 

[00035] The control arm 17 is provided with an auxiliary shoe 28 made of 
synthetic resin and slidingly engaged with the outside of the transmission chain 14 
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between the first driven sprocket 12 and the end of the tensioner arm 16. 
[00036] The tensioner lifter 18 is composed of a lifter case 29 fixed to the 
cylinder head 3, a hollow lifter rod 30 is supported by the lifter case 29 so that the 
rod cannot be turned and is opposite to the pressure plate 2. A screw shaft 3 1 is 
screwed to a hollow part of the lifter rod 30 and a twisted coil spring 32, for 
turning and pressing the screw shaft 31 in a traveling direction of the lifter rod 30, 
is provided in the lifter case 29 as is heretofore well-known. Therefore, the 
torsional moment of the twisted coil spring 32 is converted to a thrust load by the 
screw shaft 31 and is amplified to be pressure that presses the lifter rod 30 on the 
side of the control arm 17. 

[00037] Next, the action of the embodiment will be described. 
[00038] While the timing transmission gear 10 is operated, that is, when the 
driving sprocket 11 drives the first and second driven sprockets 12, 13 via the 
transmission chain 14, the engaged state of each sprocket 11 to 13 of the 
transmission chain 14 is always kept suitable and efficient chain transmission is 
achieved by transmitting pressure which the tensioner lifter 18 applies to the 
pressure plate 27 of the control arm 17 by the lifter rod 30 to the tensioner arm 16 
via the control arm 17, transmitting it to the loose side of the transmission chain 14 
and applying fixed tension to the transmission chain 14. 

[00039] The oscillation caused during transmission of the transmission chain 14 
is effectively absorbed by the suitable deflection of the flexible tensioner arm 16. 
In addition, as the control arm 17 is inserted between the tensioner arm 16 and the 
tensioner lifter 18, the repulsion of the transmission chain 14 for the tensioner arm 
16 is transmitted to the tensioner lifter 18 after the repulsion is buffered by the 
suitable deflection of the control arm 17 and a load of the tensioner lifter 18 is 
reduced. Therefore, the follow-up of the tensioner lifter 18 for the transmission 
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chain 14 can be satisfactorily performed securing the desired useful life of the 
tensioner lifter 1 8. 

[00040] In addition, as the point P of the application of the pressure of the 
tensioner lifter 18 upon the control arm 17 is set in the middle of the center O of 
the oscillation of the control arm 1 7 and the point N at which the control arm 1 7 
presses the tensioner arm 16, the tensioner arm 16 can be greatly moved via the 
control arm 17 at a relatively small stroke of the lifter rod 30 of the tensioner lifter 
18 owing to the arm ratio of the control arm 17. As a result, the follow-up of the 
tensioner lifter 18 for the transmission chain 14 is enhanced. Not only the 
repulsion of the transmission chain 14 is not directly transmitted to the tensioner 
lifter 18 but the useful life of the tensioner lifter 18 can be extended. 
[00041] Further, as the control arm 17 presses the auxiliary shoe 28 upon the 
outside of the transmission chain 14 between the first driven sprocket 12 and the 
tensioner arm 16 by the pressure of the tensioner lifter 18, the contact ratio 
between the transmission chain 14 and the first driven sprocket 12 is enhanced and 
the control arm contributes to the enhancement of chain transmission efficiency. 
[00042] As the tensioner arm 16 is composed of the tensioner arm body 22 
made of a spring steel plate and the flexible tensioner shoe 23 made of synthetic 
resin that covers the front of the tensioner arm body 22 and is directly slidingly 
engaged with the transmission chain 14 and the arc-shaped cut-out 25 the width of 
which is smaller than the width of each end is provided on both sides of the middle 
of the tensioner arm body 22, the flexibility in the middle of the tensioner arm 
body 22 is enhanced, the oscillation absorption function for the transmission chain 
14 can be enhanced, the natural frequency of the tensioner arm body 22 is different 
in each part because the width of the tensioner arm body 22 is different in each 
part and the tensioner arm can also contribute to the prevention of the resonance of 
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the tension er arm body 22. 

[00043] In addition, as the width of the chain guide groove 23b of the tensioner 
shoe 23 to which the transmission chain 14 is fitted is fixed overall through 
surface pressure between the tensioner arm body 22 and the tensioner shoe 23 is 
large in a location in which the width of the tensioner arm body 22 is small, 
surface pressure between the tensioner shoe 23 and the transmission chain 14 is 
not particularly large, the wear resistance of the tensioner shoe 23 is not damaged 
and the durability of the tensioner arm 1 7 can be secured. 

[00044] Further, desired flexibility can be simply applied to the middle of the 
tensioner arm body 22 by selecting the depth and the number of the cut-outs 25. 
[00045] Another embodiment shown in Fig. 10 of the present invention includes 
the width of a tensioner arm body 22 that is gradually reduced from both ends of 
the arm body 22 toward the center. The configuration of the other embodiments is 
similar to that in the above-mentioned embodiment. Thus, the same reference 
numbers are allocated to a part corresponding to that in the previous embodiment 
in Fig. 10 and the description is omitted. In this embodiment, the similar action 
and effect to those in the previous embodiment can be also achieved. 
[00046] The invention is not limited to the above-mentioned embodiments and 
various design changes are possible in a range which does not deviate from the 
object of the present invention. For example, in reverse to the above-mentioned 
embodiments, the first pivot 20 for supporting the tensioner arm 16 may be also 
arranged on the side of the first driven sprocket 12 and the second pivot 21 for 
supporting the control arm 17 may be also arranged on the side of the driving 
sprocket 1 1 . 

[00047] As described above, according to the first embodiment of the present 
invention, in the chain tensioner provided with the tensioner arm rockably 
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supported by fixed structure and slidably engaged with the outside on the loose 
side of the transmission chain without an end coupling the driving sprocket and 
the driven sprocket and the tensioner lifter supported by the fixed structure for 
pressing the tensioner arm on the side of the transmission chain, as the control arm 
rockably supported by the fixed structure for transmitting the pressure of the 
tensioner lifter to the tensioner arm is inserted between the tensioner arm and the 
tensioner lifter, the oscillation of the transmission chain can be absorbed by 
applying suitable flexibility to the tensioner arm. In addition, as the control arm 
is inserted between the tensioner arm and the tensioner lifter, the repulsion of the 
transmission chain for the tensioner arm is transmitted to the tensioner lifter after 
the repulsion is buffered by the suitable deflection of the control arm and a load of 
the tensioner lifter can be reduced. Therefore, the follow-up of the tensioner 
lifter for the transmission chain can be satisfactorily performed, securing the 
desired useful life of the tensioner lifter. 

[00048] In addition, according to the second embodiment of the present 
invention, as the point of the application of the pressure of the tensioner lifter upon 
the control arm is set to the middle of the center of the oscillation of the control 
arm and the point at which the control arm presses the tensioner arm, the tensioner 
arm can be greatly moved via the control arm at a relatively small stroke of the 
lifter rod of the tensioner lifter owing to the arm ratio of the control arm, as a 
result, the follow-up of the tensioner lifter for the transmission chain is further 
enhanced, and the repulsion of the transmission chain is not directly transmitted to 
the tensioner lifter but the useful life of the tensioner lifter can be extended. 
[00049] Further, according to the third embodiment of the present invention, as 
the pressing part for slidably pressing the outside of the transmission chain is 
provided to the control arm between the end of the tensioner arm and the sprocket 
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in the vicinity of the end, the contact ratio of the transmission chain and the 
driving or driven sprocket close to the end of the tensioner arm is enhanced and 
chain transmission efficiency can be enhanced. 

[00050] The invention being thus described, it will be obvious that the same 
may be varied in many ways. Such variations are not to be regarded as a 
departure from the spirit and scope of the invention, and all such modifications as 
would be obvious to one skilled in the art are intended to be included within the 
scope of the following claims. 



